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Apparatus for threshing grain
Abstract
This invention relates generally to grain threshing apparatus and in particular to an apparatus for threshing
grain wherein an impeller is rotatable within a concave or tubular screen. This application is a division of
application Serial No. 560,552, now Patent No. 2,906,270. An object of this invention is to provide an
improved apparatus for threshing grain.
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APPARATUS FOR THRESHING GRAIN 
Wesley F. Ruchele, Iowa State College, Ames, Iowa 
Original application Jan. 23, 1956, Ser. No. 560,552, now 
Patent No. 2,906,270, dated Sept. 29, 1959. Divided 
and this application Aug. 20, 1959, Ser. No. 858,007 
2 Claims. (Cl. 130-27) 
This invention relates generally to grain threshing ap-
paratus Rnd in particular :to an ·apparatus for threshing 
grain wherein an impeller is rotatable within a concave 
or tubular screen. 
,~ This application is a division of application Serial No. 
5tl0,552, now Patent No. 2,906,270. 
An object of this invention is to provide an improved 
apparatus for threshing grain. 
A •further object of this invention is to provide a gr·ain 
threshing apparatus wherein rotatable flexible threshing 
or impeller members are progressively flexed during rota-
tion within and against the inner peripheral surface of a 
screen to concurrently effect a threshing of the grain and 
a separation of the grain from the straw. 
Another object of this invention is to provide threshing 
apparatus wherein material to be threshed is continuously 
drawn into one end of a cone shape screen for travel ·along 
a generally spiral path toward the opposite end of the 
screen, with •the material being continuously threshed 
during such :travel. 
Still ·another object of this invention is to provide a 
threshing apparatus wherein the grain is threshed by a 
rubbing or rolling action so as to substantially elin1inate 
any •cracking or breaking .of .the grain being threshed. 
A further object of this invention is to provide a thresh-
ing apparatus which is of a compact and simple construc-
tion and capable of handling various materials with a 
high degree of threshing efficiency. 
Still another object of this invention is to provide a 
threshing apparatus of impeller type wherein the material 
to be threshed is drawn into the apparatus, threshed and 
separated by the action of the in1peller. 
Further objects, features and advantages of this inven-
tion will become apparent :fu'om the following description 
when taken in connection with the accompanying draw-
ing in which: 
FIG. 1 is a horizontal longitudinal sectional view of 
the threshing •apparatus of this invention; 
FIG. 2 is a perspective view of the screen rfor the 
threshing apparatus shown in FIG. 1; 
FIGS. 3, 4 :and 5 :are sectional views as seen along the 
lines 3-3, 4-4, and 5-5 respectively, in FIG. 1; 
FIG. 6 is a sectional view of a modified form of the 
threshing apparatus of this invention, illustrated substan-
tially similarly to FIG. 1, and wherein the screen is rotat-
able relative to the impeller; and 
FIG. 7 is a sectional view taken along the line 7-7 in 
FIG. 6. 
With reference :to the drawing the threshing apparatus 
of this invention is illustrated in FIG. 1 as including a 
perforated screen 15 of a generally hollow cone shape 
supported in a fixed position within a housing unit 16. 
As best appears in FIGS. 2 and 3, the small or inlet end 
portion 17 of the screen 15 is of a generally involute shape 
in transverse cross section, and the larger portion 19 of 
the screen 15 is circular in transverse cross section (FIG. 
5). The inlet portion 17 of the screen 15 is contoured 
or shaped at its junction 18 with the adjacent end 21 of 
rthe larger 'Section 19 .to provide a single continuous 
screen 15. 
As illustrated in FIGS. 2 and 3 the screen 15 is formed 
with •an inlet opening 22, for the material to be threshed, 
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so that such material is introduced into the screen 15 
in a direction normal .to the surface of the screen 15. 
Rotatable within the screen 15 is •an impeller unit 23 
(FIGS. 1 and 3) which includes a shaft 24 .rotatably sup-
5 ported in bearings 26 carried on the housing 16. Secured 
to and extended radially from the shaft 24, and arranged 
within the •cone ;section 17 are supporting arms 27 illus-
trated as being four in number and spaced apart a dis-
tance of about ninety degrees. Corresponding, but ~onger 
10 supporting arms 28 are secured to the shaft 24 at the l:arge 
end of the ·screen 15 (FIG. 1). Cross bars 29 connected 
between the £ree ends of corresponding arms 27 and 28 
travel in a plane substantially parallel with the surface 
of the screen 15. Each cross arm 29 supports a pair of 
15 impeller members 31 and 32, with the impeller members 
31 being located within the screen section 17, and the im-
peller members 32 within :the screen section 19. 
· As best appears in FIG. 3, the impeller members 31 are 
secured to •a corresponding cross bar 29 by means of a 
20 combination ·clamping and straw breaking member 33 
which is of a substantially angle shape in transverse cross 
section. The impeller members 31 and 32 are positioned 
between ·a cross bar 29 and a straw breaker 33 and se-
cured thereto by damping bolts 34. It will be noted that 
25 the laterally extended legs 36 of the straw breakers ex-
tend forwardly from a corresponding cross bar 29 ·relative 
to the direction of rotation of the impeller unit 23, with 
this rotation ·being in a dockwise direction as viewed in 
FIG. 3. Also, a ·straw breaker or damping member 33 
30 within the intake section 17 of .the screen 15 is tapered 
inwardly in a direction toward the large end portion 19 of 
rthe screen 15, for a purpose to appear later. 
In the operation of the threshing apparatus shown in 
FIG. 1, -the material to be threshed is introduced into a 
35 chute, conveyor or the like, (not shown) arranged op-
posite the screen inlet opening 22 and extended in a direc-
tion normal to the surface of the screen 15. This material 
is drawn into the screen section 17 by a suction pressure 
created at the inlet opening 22. 
40 This suction pressure 'at 11he inlet opening 22 is achived 
by the shape of the screen portion 17 and 11he action 
.thereon of ,the impellers 3.1. The periphery of the screen 
portion 17, in a clockwise direction from the inlet 22, 
as viewed in FIG. 3, is generated about the impeller 
45 shaft 24 with p•rogressively increasing radii over a pe-
:ripheDal distance indicated at A, and with progressively 
decreasing radii over the peripheral distance indicated at 
B and which •te.rminates .at the opening 22. Over the dis-
tance A 11he radii of the screen ;portion 17 are slightly 
50 greater than the radial length of an impeller member 31, 
with the radii over the dis•tance B being .progressively 
shorter than the radial length of an impeller member 31. 
On rotation of ·an impe11er member 31 in a clock-
wise direction •as viewed in FIG. 3, a member 31 has its 
55 greatest contact with the screen portion 17 at a ·section 
41 thereof immediately prior to travel across the open-
ing 22. As a result, when a member 31 is released .from 
the section 41, it .creates •a suction or low pressure area 
42 in the screen portion 17 opposite the opening 22, 
60 In other words, the low pressure •area 42 is caused rby 
a flexible rubber impeller member 31 being released 
from the screen section 41, which functions like ,a oam, 
and then being permitted to move toward a ifadially ex~ 
tended position under the action of centrifugal force. As 
65 a result the volume of air confined in the area 42 ·between 
the impeller members, .designated as 31b .and J.lc ·in 
FIG. 3, and positioned forwardly in the direction of ro-
tation from the screen section 41 is much ·~eater than 
the volume .of ·air confined in the space or ,area 43· be-
70 tween the impeller member 31a •and the impeller member 
31b positioned rearwardly of the screen section 41. Air 
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thus rushes in from the inlet 22 to fill the eJCpanded space 
43, drawing with it the material to be threshed, and the 
impeller member 31a pick,s up such material and initiates 
the threshing action thereon by impact and rotation. 
The material leaving the intake 22 is thus under the 15 
action of centrifugal force, directed radially outwardly 
from the shaft 24 and is concurrently accelerated ·about 
·the shaft 24. It is seen, therefore, that the material to 
1be threshed is thrown against the inner peripheral sur-
face of the screen 17, 1at the portion A {hereof, and de- 10 
fleeted :by the screen in the direction of rotation of the 
impellers 31 -due to the increasing cradii of the screen 17 
over the portion A. The impeller members 31, on ro-
tation of the impeller 23, have ·their terminal ends 44 
strike the screen for the first time as they pass into the 15 
screen portion B. A small amount of material may pass 
4 
the inner peripheral surface of the screen portion: 19 by 
the action of centrifugal force, extend substantially be-
tween :adjacent cross bars 28 to provide for a maximum 
rubbing and rol1ing action upon the material to be 
threshed. 
The threshed grain or seed is moved outwardly from 
the screen: 15 through the perforations 48 in the manner 
previously described. 
The screen 15, at its ·large end, terminates in a straight 
imperforate cylindrical se•ction 54, which in turn has 
an inwardly extended terminal flange or collar 56. 
Mounted upon the shaft 24, and wHhin the cylindrical 
section '54 is a blower or fan: 57 which serves a dual 
function. 
By virtue of the fan action of the impeller members 
32 there is a tendency to effect •a suction action on the 
threshed grain preventing a free flow of such grain 
through the perforations 48 in the screen 15. The bloy.rer 
57 forces air inwardly of the screen 15 in amounts suffi-
the outer end 44 of an impeller member 31, as it ·travels 
across the screen por·tion A. However, a following mem-
ber 31 works against the bypassed material and forms an 
air lock for the preceding impeller member. 
As a lfesult of the impact of the terminal ends 44 .of the 
members 31 against the screen 17 the outer por.tions 46 
20 cient to overcome this fan action of the ·impeller mem-
bers 32. The threshed grain is thus free to travel through 
the screen 15, into the hou&ing 16 for downward travel 
to an outlet opening 58 (FIG. 4) which communicates of the impeller members 31 collapse, namely, •are bent 
back against the screen so as to be in a trailing relation 
with the inner portions 47 of the impeller members, 25 
which remain 'radially extended under the •action of 
centrifugal force. The outer or trailing portion 46 of an 
impeller member 31 progressively increases in length as 
the impeller member moves ·across the screen portion B. 
These trailing portions 46 rub or mil the material 30 
to be threshed against the screen 17, with •the rubbing 
action being effected by the centrifugal .force of rota-
tion of the impeller members 31,and the deceleration or 
moving inwardly of the screen surface toward the cen-
ter of rotation of the material and the impeJier mem- 35 
hers 31. This rubbing action is very similar to that which 
takes place .when a head of a grain is rubbed or rolled 
between the palms of the hands. Since there is appre-
ciable slipping between the material and the trailing por-
tions 46 of the impeller members 31, ·the material rolls 40 
along the screen in a manner similar to the ,action of 
the balls in a ball bearing. As a result of this slippage 
there is an increased rubbing and threshing action due to 
the reduced velocity or rate of travel of the material which 
permits several impeller members 31 to act on the rna- 45 
terial, which is thus passe-d from one impeller memiber 
to successively trailing impeller members during its travel 
around .the screen. 
As the ,grain is threshed from a head, it is fr.ee to 
travel tradially outwardly :firom the straw to the screen ·and 50 
thence through the perforations 48 in the screen. It is 
seen, therefore, that the threshed grain or seed is moved 
rthrough the screen 17 by the •action of centrifugal force 
directly on the grain, the centrifugal force of an im-
peller member 31 acting on the grain and the pumping 55 
or fan action of the impeller members 31 tending to blow 
ilie grain through the screen 17. 
The long straw is acted upon by the straw breakers 
33 with the tapered construction of the straw !breakers 
33 tending to deflect or throw the straw toward the large 60 
end of •the screen 15. Also, wmpping of straw .about 
.the shaft 24 at the small end of the screen 15 is elimi-
nated by the provision of a disc 51 mounted on the shaft 
with a receiving bin or the like (not shown). 
The blower 57 ·also functions .as an impeller for dis-
charging straw which moves outwardly from the large 
end of the screen 15, Jnto a discharge outlet 59 (FIG. 5) 
extended tangentially from the cylindrical section 54, 
''~ith this discharge taking place as a result of a direct im-
pact of the straw with the blower 57 and the blowing 
action of the 'blower 57. 
The threshing a.pparatus shown in: FIGS. 6 and 7 is 
substantially similar to that shown tin FIGS. 1-5, inclu-
sive. Accordingly, like structure in the apparatus shown 
in FIGS. 6 and 7 is designated by like numerals. 
The screen 15a for the apparatus shown in FIGS. 6 
and 7 has an !intake section 17a of a contour and shape 
similar in all respects to the intake section 17 of the 
screen 15 of FIG. 5. The screen section 19a is of a cir-
cular shape in transverse cross section and has the inner 
or smaller end 71 thereof separate from and arranged 
in an: overlapping rela:tion with 1he outer or larger end 
72 of the screen section 17. In the apparatus shown in 
FIGS. 6 and 7, the screen section 19a is rotated reJative 
to the screen section 17a which ·is stationary. 
As shown in FIG. 7 the smaller end 71 of the screen 
section 19a is provided with an annular V -belt track 73 
for receiving a V-bel1: 74 which travels from the track 
73 about a pulley 76 mounted on a drive shaft 77 which 
drives both the screen section 19a and the shaft 24. The 
belt 74 is ·also trained about ,an idler pulley 78, with 
the pulleys 76 and 78 being arranged to operate sides of 
and above the screen section 19a. The belt 74 thus sup-
ports '!he !inner end 71 of the screen section 19a for 
rotation. 
The outer or large end of the screen section 19a ter-
minates in an axially extended annular flange 81 which 
tis arranged in riding engagement with a series of rollers 
82 mounted on the housing 16. A blower 57 is carried 
within a stationary cylindrical member 83 arranged in: an 
overlapping relation with the screen bearing section 81. 
In the operation of the threshing apparatus shown in 
FIGS. 6 and 7, the screen section 19a is rotated at a 24 within the screen 15 and adjacent to its closed small 
end 52. 
The material thus introduced into the screen 15, and 
initially acted upon by the impeller members 31 follows 
the !inner peripheral surface of the screen portion 17 in 
65 somewhat slower speed than .the impeller unit 23. By 
virtue of this relative rotation between the screen sec-
tion ·19a an-d the impeller unit 23, the impeller unit can 
be operated at a higher speed relative to its operation in 
a spiral path movement into the screen portion 19 where 
it is acted upon by the impeller members 32, which are 70 
of a generally triangular shape so as to be of a longer 
lengtl1 radially at the large end of the screen 15, relative 
to their radial •length at the junction .18 of the screen por-
tions 17 and 19. As a result, the trailing portions 53 
(FIG. 4) of the <impeller members 32 when flexed against 75 
the apparatus shown in FIG. 1, with reduced wear of the 
impeHer members 32 and the edges of the perforations 
48 in the screen portion 19a. It will be apparent that 
the higher the speed of rotation of the impeller unit 23, 
the .better is the threshing action. 
From the aibove description lit is seen that this invention 
prov·ides ·an apparatus for threshing grain in which rna-
3,103,932 
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ter:ial to be threshed follows a ,generally spiral path to 
provide for a continuous •threshing operation of greater 
duration relative to .a straight threshing cylinder or screen 
of the same length as the cone shCI!pe screen 15. 
Although the invention has been desor.ibed with respect 5 
to a preferred embodiment thereof, it is to be understood 
that it is not to be so limited, since changes can be made 
therein which •are within the scope of the appended claims. 
[claim: 
1. Threshing apparatus comprising a first tubular 10 
screen member of an involute shape in transverse cross-
section with an inlet opening formed therein at the minor 
radius, a second tubular screen member axial of said first 
screen member and of a fmsto conical shape with a 
discharge opening at the end opposite said inlet opening, 15 
a shaft extended axially of said first and second screen 
members, first impeller members mounted on said shaft 
within said first screen member and being of a radial 
length substantially equal to the major radius of said 
fi11st screen member whereby each of said first impeller 20 
members engages said first screen member with a pro-
gressively increasing length as said each first impeller 
member rotates toward said opening, and second impeller 
members mounted on said shaft for engagement with said 
second screen member, and a plurality of straw breaking 25 
members mounted on said shaft within said first screen 
member, each straw breaking member including a curved 
portion extended in the direction of rotation of said 
shaft and tapering inwardly longitudinally of said shaft 
toward said second screen member, said second impeller 30 
members having a triangular shape so as to have their 
longest radial length adjacent said discharge opening for 
6 
a maximum rubbing action upon the material to be 
threshed. 
2. Threshing apparatus comprising a first tubular 
screen member of an involute shaoe in transverse cross 
section with an inlet opening fo'rmed therein at the 
minor radius, a second tubular screen member axial of 
said first screen member and of a frusto conical shape 
with a discharge opening at the end opposite said inlet 
opening, a shaft extended axially of said first and second 
screen members, first impeller members mounted on said 
shaft within said first screen member and being of a 
radial length •substantially equal to the major radius of 
said first screen member whereby each of said first im-
peller members engages said first screen member with a 
progressively ·increasing length as said each first im-
peller member rotates toward said opening, second im-
peller membe11s mounted on said shaft for engagement 
with said second screen member, and fan means mounted 
on said shaft adjacent the large end of said second screen 
members for removing material from said second screen 
member and forcing air into said second member. 
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